A T cell line from mononuclear cells in the synovial fluid of a patient with polyarthritis was established. The T cell line reacted with serum samples positive for antibodies to human T cell lymphotropic virus type I (HTLV-I) and with monoclonal antibody to HTLV-I p19. In Southern blotting with an env-pX-LTR HTLV-I probe and digestion of T cell line DNA with the restriction enzymes ClaI, DraI, and PstI generated fragments that were identical to those found in two HTLV-I infected T cell lines established from adult T cell leukaemia or HTLV-I associated myelopathy. The T cell line expressed CD2, CD3, CD4, CD45RA, CD29, HLA-DR, CD25, and CD26 antigens, but not CD8 and CD20 antigens. Large amounts of interleukin 6, interferon y, and tumour necrosis factor a were secreted in the culture supernatants of this cell line. This line helped immunoglobulin production by B cells, but not K562, Raii, and synovial cell lysis.
Human T cell lymphotropic virus type I (HTLV-I) is closely associated with human adult T cell leukaemia' and HTLV-I associated myelopathy.2 Infection with HTLV-I has recently been described in association with a number of rheumatic syndromes, including polyarthritis with some features resembling rheumatoid arthritis3 I and polymyositis. 5 We here describe the case of a patient infected with HTLV-I, which was complicated by acute polyarthritis mimicking rheumatoid arthritis. To verify whether the retrovirus at the inflammatory site of the synovium from the patient is identical to that of the HTLV-I strain found in adult T cell leukaemia or HTLV-I associated myelopathy we isolated a virus developed from an interleukin 2 dependent T cell line established from mononuclear cells in synovial fluid from the patient. We also investigated the phenotypic characteristics and immunological functions of an HTLV-I infected T cell line.
Case report A 68 year old Japanese woman was admitted to our hospital in March 1989 because of symmetric polyarthritis associated with morning stiffness.
She reported the abrupt onset of right shoulder joint pain one month before admission. She was born in an HTLV-I endemic area in south western Japan, and had never had a blood transfusion.
Physical examination on admission disclosed several warm and tender joints, with symmetric distribution (shoulder, wrist, hip, and knee joints). Neither lymphadenopathy nor abnormal neurological findings were present.
Laboratory studies showed that erythrocyte sedimentation rate (136 mm/h), C reactive protein (88-3 mg/l), serum fibrinogen (5 63 g/l), and a2 globulin (16-8%) were all raised. The white blood cell count was 6 5x109/l and consisted of 73% polymorphonuclear cells, 22% lymphocytes, 3% monocytes, and 2% basophils. Circulating CD3+ cells (63 2%), CD4+ cells (41[8%), CD8+ cells (23 5%), and CD20+ cells (12A4%) were all within the normal ranges. Results of protein electrophoresis were normal, except for increased polyclonal IgA (6-8 g/l).
Rheumatoid factor and antinuclear antibodies were negative. Radiographic examination of the hands and knees showed no bone abnormalities, whereas bone scintigraphy showed symmetric hot uptake in the joints of the shoulders, wrists, and knees. Antibody to HTLV-I was positive in serum and synovial fluid by the particle agglutination test (1/2048 positive); this was confirmed by western blotting. An enzyme linked immunosorbent assay (ELISA) showed that antibodies to HIV were absent. The synovial fluid leucocyte count was increased (lIxO90/l) and included 58% mononuclear cells. The mononuclear cells comprised CD3+ cells (69%), CD4+ cells (61%), CD4+CD45RA+ cells (5 7%), and CD8+ cells (12 0%). CD20+ cells were increased at 22 5%. As rheumatoid arthritis was suspected she was treated with sulindac. Twelve months later the joints affected by active disease had been reduced to two and her overall condition was good.
Methods

ESTABLISHMENT OF THE CELL LINE
Mononuclear cells were isolated from the patient's synovial fluid by Ficoll-Conray density gradient centrifugation.6 These cells were depleted of adherent cells by incubating the cell suspensions in Petri dishes for two hours at 37°C. T cell enriched populations were pre-pared from the non-adherent cells by rosetting with sheep red blood cells and passage through a nylon wool column at 37°C for one hour. The T cells were suspended in RPMI 1640 medium supplemented with 20% fetal bovine serum, 100 U/ml interleukin 2 (IL-2) and 2 mM Lglutamine, then seeded at a density of 6x 104 cells/ml in a 48 well plastic tray. After aspiration, radioactivity was counted by a gamma scintillation counter. The sensitivity of the IFN-y determination was 1 U/ml.
Tumour necrosis factor a (TNF-a) was measured by an ELISA (SRL Laboratory, Tokyo, Japan). Plates precoated with monoclonal antibody to human TNF-a were incubated with samples, followed by further incubation with polyclonal rabbit anti-TNF-a and goat antirabbit IgG conjugated to horseradish peroxidase. Excess reactants were removed by washing three times between each step with 0-01 M phosphate buffer (pH 7 4) containing 1% bovine serum albumin. Addition of enzyme substrate produced a chromogenic product, whose absorption was measured at 490 nm. Assay sensitivity was 20 pg/ml.
Interleukin 6 (IL-6) activity was measured with a murine IL-6 dependent cell line MH60.BSF-2 described by Matsuda et In the Southern blotting experiment with the 32P labelled env-pX-LTR of the HTLV-I probe, EcoRI had no cleavage sites within the HTLV-I genome, whereas ClaI, DraI, and PstI had several ( fig IA) . As controls, an HTLV-I infected T cell line (MT-1) established from a patient with adult T cell leukaemia and an HTLV-I infected T cell line (HCT-1) from mononuclear cells in the cerebrospinal fluid of a patient with HTLV-I associated myelopathy7 were used. The EcoRI digests of HAAP-l DNA gave broad bands larger than 9 kilobases (kb) (fig 1) , which are the genomic size of HTLV-I, indicating that multiple copies of the provirus were integrated in HAAP-1 DNA. Digestion of HAAP-1 DNA with the ClaI generated a 1-6 kb fragment that was identical to the fragments in MT-1 and HCT-1 DNA. Digestion of the HAAP-1 DNA with DraI generated a 5-4 kb fragment that was identical to the fragments in MT-1 and HCT-1. This band represented the internal fragment of HTLV-I (restriction map). PstI cleaved the HTLV-I genome at five sites and generated two fragments: 2-4 and 0-5 kb. Two bands, corresponding exactly to these sites, were detected as major bands in the HAAP-1 DNA after PstI digestion, evidence that in the HAAP-I provirus the PstI sites are the same as those in the HTLV-I found in adult T cell leukaemia and HTLV-I associated myelopathy. Next, we examined the phenotypic characteristics of the HAAP-I cells using the monoclonal antibodies. The T cell line was positive for the CD2, CD3, CD4, HAL-DR, CD25, and CD26 antigens, but negative for the CD8 and CD20 antigens. The data indicate that the line has the phenotype of activated or memory CD4+ cells. Both the CD29 and CD45RA antigens were expressed on the cell surface of the T cell line (fig 2) .
To discover whether the T cell line could produce cytokines the presence of the cytokines IL-11,5 IL-6, IFN-y, and TNF-a was deter- line secreted large amounts of IL-6 (191 (SEM 5 1) U/ml), IFN-y (340 U/ml), and TNF-a (66 pg/ml), but not IL-1,8.
To determine whether this cell line has natural killer or IL-2 activated killer cell activity we studied its killer cell activity toward K562, Raji, and synovial cells. Killer cells activated by IL-2 used as control effector cells were able to lyse these target cells, whereas HAAP-1 cells could not.
Finally, to investigate the helper T cell function we cultured varying numbers of the T cells with a reconstituted mixture of B cells and macrophages in the presence or absence of pokeweed mitogen (table) . The concentration of IgG in the culture supernatant increased with an increase in the numbers of HAAP-1 cells. Increased IgG production by the mixture of B cells and T cells was found in the culture supernatants in the presence or absence of pokeweed mitogen. As a control, autologous CD4+ cells also enhanced the IgG production significantly, whereas HAAP-1 cells had no suppressor-inducer or suppressor-effector T cell 
